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Description
BACKGROUND
1. Field

[0001] Embodiments relate to an oil supply structure
of a hermetic reciprocating compressor in which a com-
pression mechanism to compress a refrigerant through
reciprocation of a piston and a power transmission mech-
anism to generate driving force are integrated and ac-
commodated in a hermetic case.

2. Description of the Related Art

[0002] In general, a compressor, which is one of the
components of a refrigeration cycle apparatus, is de-
signed to compress a refrigerant at high temperature and
high pressure. The compressors may be divided into var-
ious types depending on the compression technique and
the sealing structure. Among other compressors, the her-
metic reciprocating compressor includes a compression
mechanism to compress the refrigerant through recipro-
cation of a piston and a power transmission mechanism
to drive the compression mechanism, and has the com-
pression mechanism and the power transmission mech-
anism installed in one hermetic case.

[0003] Such a hermetic reciprocating compressor in-
cludes a rotating shaft to transmit driving force from the
power transmission mechanism to the compression
mechanism. Also, a lower portion of the hermetic case
retains oil used to lubricate and cool components of each
mechanism, and the rotating shaft is provided with an oil
supply structure to raise the oil to supply the same to
each component.

[0004] An example of such a compressor is disclosed
in Korean Patent Application Publication No. KR
2005-0052011 A. According to this document, an inner
channel is provided in the lower portion of the rotating
shaft to raise the oil, and a spiral groove connected to
the inner channel is formed on the outer circumferential
surface of the upper portion of the rotating shaft, which
is supported by a shaft support of a frame.

[0005] Another example of such a compressor is de-
scribed in US 2007/0020126 A1. According to this doc-
ument, an oil pick-up member is connected to a lower
end of the rotating shaft to raise oil gathered in the bottom
of a hermetic case. An eccentric hole is provided along
a lower portion of the rotating shaft to enable the oil to
be raised inside the shaft. At an upper portion of the ro-
tating shaft, an external spiral groove is formed in the
outer circumferential surface of the rotating shaft. The
external groove is connected to the eccentric hole so as
to be supplied with oil. Oil can be guided upward along
the external spiral groove when the rotating shaft rotates.
The upwardly moved oil serves to lubricate and cool both
the outer surface of the rotating shaft and an inner surface
of a shaft supporting portion. After having been raised
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through the external spiral groove, the oil is guided into
a hollow channel provided inside an eccentric portion for
transmitting power to the compression mechanism. An
upper end of that hollow channel may be open such that
the oil can be supplied to a piston connected to the ec-
centric portion. According to an embodiment, another spi-
ral groove may be formed at an external surface of the
eccentric portion such that oil scattered and dropped from
the hollow channel of the eccentric portion may move
downward along the spiral groove to lubricate and cool
a frictional interface between the eccentric portion and
the compression mechanism.

[0006] The oil retained in the hermetic case configured
as above is guided through the inner channel formed in
the rotating shaft to the spiral groove formed on the outer
circumferential surface of the rotating shaft. When the oil
is raised, it lubricates the parts on the outer circumferen-
tial surface of the rotating shaft between the rotating shaft
and the shaft support.

[0007] However, since the oil lubricates the parts be-
tween the rotating shaft and the shaft support while being
raised, surface pressure of the shaft support applied to
the oil may limit the rising speed of the oil, thus limiting
reduction in revolutions per minute (RPM) of the rotating
shaft.

SUMMARY

[0008] Itis an object of the invention to provide a com-
pressor having an oil supply structure to raise oil retained
in the lower portion of a hermetic case, in which the oil
is raised even at low revolutions per minute (RPM) of a
rotating shaft.

[0009] This object is achieved by the subject-matter of
claim 1. The dependent claims describe advantageous
embodiments of the invention.

[0010] Inanaspectofone or more embodiments, there
is provided an oil supply structure in which the diameter
of a rotating shaft may be minimized.

[0011] Inanaspectofone or more embodiments, there
is provided a compressor which includes a hermetic case
to retain oil in a lower portion thereof, a frame accommo-
dated in the hermetic case, a compression mechanism
provided with a cylinder fixed to the frame, and a piston
to reciprocate to compress a refrigerant in the cylinder,
a power transmission mechanism provided with a stator
fixed to the frame and a rotor adapted to rotate inside the
stator, a rotating shaft coupled to the rotor to rotate to-
gether with the rotor and provided with an eccentric part
to convert rotational motion of the rotor into translational
motion of the piston and a hollow portion to raise the oil
retained in the hermetic case, and afixation shaftinserted
into the hollow portion of the rotating shaft, fixed to one
of the stator and the frame, and provided with a spiral
wing on an outer circumferential surface thereof to raise
the oil retained in the hermetic case in cooperation with
aninner circumferential surface of the rotating shaftwhen
the rotating shaft rotates.
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[0012] The frame may include a shaft support to ac-
commodate the rotating shaft to support the rotating
shaft, wherein a spiral groove may be formed on an outer
circumferential surface of the rotating shaft to lubricate
contact surfaces of the rotating shaft and the shaft sup-
port.

[0013] The rotating shaft may be provided with a guide
passage to guide oil in the hollow portion of the rotating
shaft to the spiral groove of the rotating shaft.

[0014] Also, the spiral groove of the rotating shaft and
the spiral wing of the fixation shaft may be formed in
opposite directions.

[0015] Also, the rotating shaft may be formed of a metal
material, and the fixation shaft may be formed of a syn-
thetic resin material.

[0016] The compressor may further include a fixing
member to fix the fixation shaft to one of the stator and
the frame.

[0017] The fixing member is a wire coupled to the fix-
ation shaft by penetrating the fixation shaft.

[0018] The fixation shaft may include a protrusion pro-
truding downward to be coupled to the fixing member
wheninserted into the hollow portion of the rotating shaft,
wherein the protrusion of the fixation shaft may be pro-
vided with a through hole penetrated by the fixing mem-
ber.

[0019] Also, the fixing member may include a coupling
portion coupled to the rotating shaft, a hook portion cou-
pled to one of the stator and the frame, and at least one
extension to connect the coupling portion with the hook
portion, wherein one of the stator and the frame may
include a stopping portion allowing the hook portion to
be coupled thereto.

[0020] At least one extension may include a first ex-
tension extending upward from the coupling portion, a
second extension extending from the first extension in a
radial direction, and a third extension extending upward
from the second extension.

[0021] In accordance with an aspect of one or more
embodiments, there is provided a compressor which in-
cludes a hermetic case to retain oil in a lower portion
thereof, a frame accommodated in the hermetic case, a
compression mechanism provided with a cylinder fixed
to the frame, and a piston to reciprocate to compress a
refrigerant in the cylinder, a power transmission mecha-
nism provided with a stator fixed to the frame and a rotor
adapted to rotate inside the stator, a rotating shaft cou-
pled to an inside of the rotor to rotate together with the
rotor and provided with an eccentric part to convert rota-
tional motion of the rotor into translational motion of the
piston and a hollow portion to raise the oil retained in the
hermetic case, and a spiral member inserted into the hol-
low portion of the rotating shaft, and coupled to an inner
circumferential surface of the rotating shaft to rotate to-
gether with the rotating shaft to raise the oil retained in
the hermetic case in cooperation with the inner circum-
ferential surface of the rotating shaft.

[0022] The compressor may further include a cap
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member coupled to an end of the rotating shaft to support
the spiral member.

[0023] The cap member may be provided with a sup-
port surface to support the spiral member.

[0024] Also, the compressor may further include a fix-
ation shaft inserted into the hollow portion of the rotating
shaft to support the spiral member.

[0025] The compressor may further include a fixing
member to fix the fixation shaft to one of the stator and
the frame.

[0026] Also, the frame may include a shaft support to
accommodate the rotating shaft to support the rotating
shaft, wherein a spiral groove may be formed on an outer
circumferential surface of the rotating shaft to lubricate
contact surfaces of the rotating shaft and the shaft sup-
port.

[0027] The rotating shaft is provided with a guide pas-
sage to guide oil in the hollow portion of the rotating shaft
to the spiral groove of the rotating shaft.

[0028] In accordance with an aspect of one or more
embodiments, there is provided a compressor includes
a hermetic case to retain oil in a lower portion thereof, a
frame accommodated in the hermetic case, a compres-
sion mechanism provided with a cylinder fixed to the
frame, and a piston to reciprocate to compress a refrig-
erant in the cylinder, a power transmission mechanism
provided with a stator fixed to the frame and a rotor adapt-
ed torotate inside the stator, and a rotating shaft provided
with a hollow portion having a raising member to raise
the oil retained in the hermetic case disposed therein,
and a spiral groove communicating with the hollow por-
tion and formed on an outer circumferential surface of
the rotating shaft, wherein the oil retained in the hermetic
case is raised through an inner circumferential surface
of the rotating shaft, and the raised oil lubricates the ro-
tating shaft while descending through the spiral groove.
[0029] The raising member may be a spiral member.

[0030] The raising is a spiral wing of a fixation shaft
disposed in the hollow portion of the rotating shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Theseand/orotheraspects of embodiments will
become apparent and more readily appreciated from the
following description of embodiments, taken in conjunc-
tion with the accompanying drawings of which:

FIG. 1 is a cross-sectional view schematically illus-
trating a compressor according to an exemplary em-
bodiment;

FIG. 2 is a rear perspective view illustrating a fixing
structure of a fixation shaft of the compressorin FIG.
1;

FIG. 3 is an exploded perspective view illustrating
coupling between the rotating shaft and the fixation
shaft of the compressor of FIG. 1;



5 EP 2 664 795 B1 6

FIG. 4 is a cross-sectional view illustrating ascent of
oil of the compressor of FIG. 1;

FIG. 5 is a view illustrating descent of oil of the com-
pressor of FIG. 1;

FIG. 6 is an exploded perspective view illustrating
coupling between a rotating shaft and a fixation shaft
of a compressor according to an exemplary embod-
iment;

FIG. 7 is a cross-sectional view illustrating ascent of
oil of the compressor of FIG. 6; and

FIG. 8 is a view illustrating descent of oil of the com-
pressor of FIG. 6.

DETAILED DESCRIPTION

[0032] Reference will now be made in detail to embod-
iments, examples of which are illustrated in the accom-
panying drawings, wherein like reference numerals refer
to like elements throughout.

[0033] FIG. 1 is a cross-sectional view schematically
illustrating a compressor according to an exemplary em-
bodiment, FIG. 2 is a rear perspective view illustrating a
fixing structure of a fixation shaft of the compressor in
FIG. 1, and FIG. 3 is an exploded perspective view illus-
trating coupling between the rotating shaft and the fixa-
tion shaft of the compressor of FIG. 1.

[0034] Referring to FIGS. 1 to 3, the compressor 1 in-
cludes a hermetic case 10, a frame 12 to fix various com-
ponents inside the hermetic case 10, a compression
mechanism 20 installed at an upper side of the frame 12,
a power transmission mechanism 30 installed at a lower
side of the frame 12 to drive the compression mechanism
20, and a rotating shaft 40 vertically arranged to transmit
driving force from the power transmission mechanism 30
to the compression mechanism 20 and rotatably support-
ed by a shaft support 13 of the frame 12.

[0035] The compression mechanism 20 includes acyl-
inder 21 defining a compression space for a refrigerant
and fixed tothe frame 12, and a piston 22 to move forward
and backward in the cylinder 21 to compress the refrig-
erant.

[0036] The power transmission mechanism 30 in-
cludes a stator 32 fixed to the frame 12 and a rotor 31 to
rotate inside the stator 32. The rotor 31 includes a through
hole to accommodate the rotating shaft 40. The rotating
shaft 40 is press-fitted into the through hole of the rotor
31, and is allowed to rotate together with the rotor 31.
[0037] An eccentric part 41 eccentrically disposed
about the rotational axis is formed at an upper portion of
the rotating shaft 40, and is connected to the piston 22
via a connecting rod 23. Accordingly, rotational motion
of the rotating shaft 40 may be converted into rectilinear
translational motion of the piston 22.

[0038] Acircularplate 42 extendingin aradial direction
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may be formed at a lower portion of the eccentric part
41. Thrust bearings 43 may be interposed between the
circular plate 42 and the shaft support 13 to allow smooth
rotation of the rotating shaft 40 and at the same time
support an axial load of the rotating shaft 40.

[0039] Oil to lubricate and cool various components of
the compressor 1 is retained in the lower portion of the
hermetic case 10. The oil is raised through the rotating
shaft 40 and supplied to the components.

[0040] In particular, the rotating shaft 40 is provided
with a hollow portion 44 allowing the oil retained in her-
metic case to be raised through the inner circumferential
surface thereof. A fixation shaft 50 may be inserted into
the hollow portion 44. The fixation shaft 50 may be fixed
to the stator 32 by a fixing member 60. Accordingly, the
fixation shaft 50 may not rotate when the rotating shaft
40 rotates.

[0041] The fixation shaft 50 may include, as shown in
FIG. 2, a protrusion 52 protruding downward to be cou-
pled to the fixing member 60. The protrusion 52 may be
provided with a through hole 53 penetrated by the fixing
member 60.

[0042] The fixing member 60 may be a wire. The fixing
member 60 may be curved at several positions. The fixing
member 60 may include a coupling portion 61 to pene-
trate the through hole 53 of the rotating shaft 40, a hook
portion 65 coupled to the stopping portion 32a of the sta-
tor 32, and extensions 62, 63 and 64 to connect the cou-
pling portion 61 with the hook portion 65.

[0043] The stopping portion 32a of the stator 32 may
have a shape of a groove to accommodate the hook por-
tion 65. The coupling portion 61 of the fixing member 60
may be fitted into the hook portion 65.

[0044] The fixing member 60 may be coupled to the
stator 32 after the fixation shaft 50 and the fixing member
60 are coupled to each other. That is, the hook portion
65 of the fixing member 60 may be coupled to the stop-
ping portion 32a of the stator 32 after the fixing member
60 is inserted into the through hole 53 of the fixation shaft
50.

[0045] Here, the fixing member 60 may be formed of
an elastic material such as a leaf spring. Therefore, the
fixing member 60 may be slightly widened when it is cou-
pled to the stator 32, and after the fixing member 60 is
coupled to the stator 32, the fixing member 60 may be
firmly coupled to the stator 32 by the restoring force of
the fixing member 60.

[0046] The extensions 62, 63 and 64 of the fixing mem-
ber 60 may include a first extension 62 extending approx-
imately upward from the coupling portion 61, a second
extension 63 extending in an approximately radial direc-
tion from the first extension 62, and a third extension 64
extending approximately upward from the second exten-
sion 63.

[0047] In the illustrated embodiment, the fixing mem-
ber60is coupledto the stator 32. However, embodiments
are not limited thereto. The fixing member 60 may be
coupled to the frame 12 or any structure in the hermetic
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case 10.

[0048] A rotating wing 51 may be formed on the outer
circumferential surface of the fixation shaft 50 to raise oll
retained in the hermetic case 10 in cooperation with the
inner circumferential surface of the rotating shaft 40. Ac-
cordingly, when the rotating shaft 40 rotates, the oil re-
tained in the hermetic case 10 may be raised along the
rotating wing 51 of the fixation shaft 50 as it is rotated by
adhesion of the rotating shaft 40 in a direction in which
the rotating shaft 40 rotates.

[0049] Also, a spiral groove 46 may be formed on the
outer circumferential surface of the rotating shaft 40 to
allow the raised oil to lubricate and cool the portion be-
tween the rotating shaft 40 and the shaft support 13 as
the oil descends. A guide passage 45 (FIG. 4) may be
providedin the rotating shaft 40 to allow the hollow portion
44 to communicate with the spiral groove 46 therethrough
such that the oil in the hollow portion 44 is guided to the
spiral groove 46.

[0050] Hereinafter, ascent and descent of oil as above
will be further described with reference to the drawings.
[0051] FIG. 4 is a cross-sectional view illustrating as-
cent of oil of the compressor of FIG. 1, and FIG. 5 is a
view illustrating descent of the oil of the compressor of
FIG. 1.

[0052] InFIG.4, symbol A, which represents the direc-
tion of rotation of the rotating shaft 40, indicates that the
rotating shaft 40 rotates clockwise when viewed from the
top side of the FIG. 4. Hereinafter, the direction of rotation
is the direction when the rotating shaft 40 is viewed from
the top side thereof. In FIG. 4, symbol B indicates the
direction of ascent of the oil. In FIG. 5, symbol C indicates
the direction of descent of the oil.

[0053] As shown in FIGS. 4 and 5, when the rotating
shaft 40 rotates clockwise, the oil retained in the hermetic
case may be rotated clockwise by adhesion thereof to
the rotating shaft 40. As the oil rotates clockwise, it may
rise along the spiral wing 51 formed on the outer circum-
ferential surface of the fixation shaft 50. That is, centrif-
ugal force according to rotation may be converted into
lifting force by the spiral wing 51 such that the oil rises.
At this time, the fixation shaft 50 and the spiral wing 51
may not rotate when the rotating shaft 40 rotates as de-
scribed above.

[0054] When the oil is raised to the upper end of the
hollow portion 44 of the rotating shaft 40, it may be further
raised through a first supply channel 47a formed in the
eccentric part 41. The first supply channel 47a may be
formed to be approximately inclined with respect to the
central axis P of the rotating shaft. Since the eccentric
part 41 eccentrically rotates about the central axis P of
the rotating shaft, the oil may be raised from the first
supply channel 47a by the centrifugal force. The oil raised
through the first supply channel 47a may be discharged
to the upper side of the eccentric part 41 to lubricate the
eccentric part 41 and other structures.

[0055] Also, a second supply channel 47b may be
formed in a radial direction at one point in the first supply

10

15

20

25

30

35

40

45

50

55

channel 47a. The oil may be supplied to the connecting
rod 23 (FIG. 1) through the second supply channel 47b.
[0056] Also, after the oil is raised to the upper end of
the hollow portion 44 of the rotating shaft 40, it may be
guided to the spiral groove 46 formed on the outer cir-
cumferential surface of the rotating shaft 40 through the
guide passage 45. As shown in FIG. 5, the oil guided to
the spiral groove 46 may lubricate and cool the outer
circumferential surface of the rotating shaft 40 and the
inner circumferential surface of the shaft support 13 (FIG.
1) as it descends along the spiral groove 46.

[0057] At this time, the oil in the spiral groove 46 may
descend by gravity even when the centrifugal force is not
present. Thus, the spiral groove 46 may be formed in a
direction opposite to the direction in which the spiral wing
51 is formed as shown in FIG. 5. Although not shown,
the spiral groove 46 may also be formed in the same
direction as the spiral wing 51.

[0058] As such, the compressor 1 according to the il-
lustrated embodiment may raise the oil through the inner
circumferential surface of the rotating shaft 40. There-
fore, compared to a conventional structure in which oil is
raised through the outer circumferential surface of the
rotating shaft 40, and thereby passage of oil is interfered
with by the surface pressure of the shaft support (or ad-
hesion thereof to the shaft support) and thus RPM of the
rotating shaft needs to be maintained over a predeter-
mined level to raise the oil, the compressor 1 according
to the illustrated embodiment may cause the oil to rise
at a lower RPM of the rotating shaft by ensuring that the
surface pressure of the shaft support 13 is not applied to
the oil when the oil is raised.

[0059] For the same reason, since the oil is raised at
a lower centrifugal force than in conventional cases, the
diameter of the rotating shaft may be reduced.

[0060] FIG. 6is an exploded perspective view illustrat-
ing coupling between a rotating shaft and a fixation shaft
of acompressor according to an exemplary embodiment,
FIG. 7 is a cross-sectional view illustrating ascent of oil
of the compressor of FIG. 6, and FIG. 8 is a view illus-
trating descent of oil of the compressor of FIG. 6
[0061] Arotating shaft70, fixation shaft 90, spiral mem-
ber 80 and cap member 100 of the compressor according
to another embodiment will be described below with ref-
erence to FIGS. 6 and 7. Other components of the com-
pressor which are not described below are the same as
those of the compressor according to the previous em-
bodiment.

[0062] The compressoraccordingtotheillustrated em-
bodiment may include a rotating shaft 70 having a hollow
portion 74, a spiral member 80 inserted into the hollow
portion 74 of the rotating shaft 70 to rotate together with
the rotating shaft 70 to raise oil in the hermetic case, a
cap member 100 coupled to an end of the rotating shaft
70 to support the spiral member 80, and a fixation shaft
90 inserted into the hollow portion 74 of the rotating shaft
70 to support the spiral member 80.

[0063] The rotating shaft 70 includes an eccentric part
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71 to eccentrically rotate to convert rotational motion of
the rotating shaft 70 into rectilinear translational motion,
acircularplate 72 formed atthe lower side of the eccentric
part 71 to support the rotating shaft 70, a hollow portion
74 to raise oil, and a spiral groove 76 allowing the raised
oil to descend to lubricate and cool the rotating shaft 70
and surrounding structures thereof.

[0064] The eccentric part 71 may be provided with a
first supply channel 77a to supply the oil raised through
the hollow portion 74 to an upper side of the eccentric
part 71, and a second supply channel 77b to supply the
oil raised through the hollow portion 74 to a lateral side
of the eccentric part 72.

[0065] The rotating shaft 70 may be provided with a
guide passage 75 to supply the oil raised through the
hollow portion 74 to the spiral groove 76.

[0066] The spiral member 80 may be coupled to the
hollow portion 74 of the rotating shaft 70 to closely contact
the inner circumferential surface of the rotating shaft 70.
The spiral member 80 may rotate together with the ro-
tating shaft 70. Therefore, when the rotating shaft 70 ro-
tates in direction D, the spiral member 80 may also rotate
in direction D to raise the oil. That is, the spiral member
80 may raise the oil using a vertical component of the
centrifugal force. A common spring may be used for the
spiral member. A spiral member support 79 to support
the upper end of the spiral member 80 may be formed
at an upper portion of the rotating shaft 70. The spiral
member support 79 may be formed to protrude from the
inner circumferential surface of the rotating shaft 70.
[0067] The cap member 100 may be coupled to the
lower end of the rotating shaft 70 to support the spiral
member 80. The insert portion 78 of the rotating shaft 70
may be fitted into the accommodation portion 102 of the
cap member 100. Therefore, the cap member 100 may
rotate together with the rotating shaft 70 and the spiral
member 80. The cap member 100 may be provided with
a rotating shaft support surface 103 to closely contact
the rotating shaft 70, and a spiral member support 101
to support the lower end of the spiral member 80. The
spiral member support 101 may be formed to protrude
toward the inside of the cap member 100.

[0068] The fixation shaft 90 may be inserted into the
hollow portion 74 of the rotating shaft 70 to support the
spiral member 80. As in the illustrated embodiment, the
fixation shaft 90 may be fixed to the stator 32 (FIG. 1) or
the frame 12 (FIG. 1) by the fixing member 60 (FIG. 2).
Therefore, the fixation shaft 90 may not rotate together
with the rotating shaft 70. The fixation shaft 90 may in-
clude a protrusion 91 protruding downward to allow the
fixing member 60 to be coupled thereto, a through hole
92 formed at the protrusion 91 to be penetrated by the
fixing member 60.

[0069] In the compressor having the configuration as
above, when the rotating shaft 70 rotates in direction D,
the spiral member 80 also rotates in direction D, and thus
the oil in the hermetic case may be raised by a vertical
component of centrifugal force (E). The oilin the hermetic

10

15

20

25

30

35

40

45

50

55

case may be easily raised, not interfered with by the sur-
face pressure of the shaft support 13. Accordingly, com-
pared to conventional cases, the oil may be raised at low
RPM of the rotating shaft, and the diameter of the rotating
shaft 70 may be reduced.

[0070] The oil raised as above is guided to the spiral
groove 76 on the outer circumferential surface of the ro-
tating shaft 70 through the guide passage 75, and may
lubricate and cool the adjacent portions of the rotating
shaft 70 and the shaft support 13 as it descends along
the spiral groove 76 (F).

[0071] As is apparent from the above description, oil
retained in the hermetic case is allowed to be raised
through the inner circumferential surface of the rotating
shaft, and not through the outer circumferential surface
of the rotating shaft to which the surface pressure of the
shaft support is applied, and therefore oil may be raised
at a lower RPM than in conventional cases.

[0072] Also, the oil may be raised with a lower centrif-
ugal force and thus the diameter of the rotating shaft may
be reduced.

[0073] Although afew embodiments have been shown
and described, it would be appreciated by those skilled
in the art that changes may be made in these embodi-
ments without departing from the principles and spirit of
the disclosure, the scope of which is defined in the claims
and their equivalents.

Claims
1. A compressor (1) comprising:

a hermetic case (10) to retain oil in a lower por-
tion thereof;

a frame (12) accommodated in the hermetic
case (10);

a compression mechanism (20) provided with a
cylinder (21) fixed to the frame (12), and a piston
(22) to reciprocate to compress a refrigerant in
the cylinder (21);

a power transmission mechanism (30) provided
with a stator (32) fixed to the frame (12) and a
rotor (31) adapted to rotate inside the stator (32);
and

a rotating shaft (40, 70) provided with a hollow
portion (44, 74) having a raising member to raise
the oil retained in the hermetic case (10) dis-
posed therein, and a spiral groove (46, 76) com-
municating with the hollow portion (44, 74) and
formed on an outer circumferential surface of
the rotating shaft (40, 70),

wherein the oil retained in the hermetic case (10)
is raised through an inner circumferential sur-
face of the rotating shaft (40, 70), and the raised
oil lubricates the rotating shaft (40, 70) while de-
scending through the spiral groove (46, 76),
wherein the hollow portion (44, 74) has a length
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which extends substantially the entire length of
the rotating shaft (40, 70), and the raising mem-
ber extends substantially the entire length of the
hollow portion (44, 74).

The compressor according to claim 1, wherein the
raising member is a fixation shaft (50) fixed to one
of the stator (32) and the frame (12), and provided
with a spiral wing (51) on an outer circumferential
surface thereof to raise the oil retained in the her-
metic case (10) in cooperation with an inner circum-
ferential surface of the rotating shaft (40) when the
rotating shaft (40) rotates.

The compressor according to claim 1, wherein the
rotating shaft (40, 70) is provided with a guide pas-
sage (45, 75) to guide oil in the hollow portion (44,
74) of the rotating shaft (40, 70) to the spiral groove
(46, 76) of the rotating shaft (40, 70).

The compressor according to claim 2, wherein the
spiral groove (46) of the rotating shaft (40) and the
spiral wing (51) of the fixation shaft (50) are formed
in opposite directions.

The compressor according to claim 2, wherein the
rotating shaft (40) is formed of a metal material, and
the fixation shaft (50) is formed of a synthetic resin
material.

The compressor according to claim 2, further com-
prising a fixing member (60) to fix the fixation shaft
(50) to one of the stator (32) and the frame (12).

The compressor according to claim 6, wherein the
fixing member (60) is a wire coupled to the fixation
shaft (50) by penetrating the fixation shaft (50).

The compressor according to claim 7, wherein the
fixation shaft (50) comprises a protrusion (52) pro-
truding downward to be coupled to the fixing member
(60) when inserted into the hollow portion (44) of the
rotating shaft (40),

wherein the protrusion (52) of the fixation shaft (50)
is provided with a through hole (53) penetrated by
the fixing member (60).

The compressor according to claim 7, wherein the
fixing member (60) comprises a coupling portion (61)
coupled to the rotating shaft (40), a hook portion (65)
coupled to one of the stator (32) and the frame (12),
and at least one extension to connect the coupling
portion (61) with the hook portion (65),

wherein one of the stator (32) and the frame (12)
comprises a stopping portion (32a) allowing the hook
portion (65) to be coupled thereto.

10. The compressor according to claim 9, wherein the
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12.

13.

14.

15.

at least one extension comprises a first extension
(62) extending upward from the coupling portion
(61), asecond extension (63) extending from the first
extension (62) in a radial direction, and a third ex-
tension (64) extending upward from the second ex-
tension (63).

The compressor according to claim 1, wherein the
raising member is a spiral member (80) coupled to
an inner circumferential surface of the rotating shaft
(70) to rotate together with the rotating shaft (70) to
raise the oil retained in the hermetic case (10) in
cooperation with the inner circumferential surface of
the rotating shaft (70).

The compressor according to claim 11, further com-
prising a cap member (100) coupled to an end of the
rotating shaft (70) to support the spiral member (80).

The compressor according to claim 12, wherein the
cap member (100) is provided with a support surface
(103) to support the spiral member (80).

The compressor according to claim 11, further com-
prising a fixation shaft (90) inserted into the hollow
portion (74) of the rotating shaft (70) to support the
spiral member (80).

The compressor according to claim 14, further com-
prising a fixing member (60) to fix the fixation shaft
(90) to one of the stator (32) and the frame (12).

Patentanspriiche

1.

Kompressor (1), der umfasst:

ein hermetisches Geh&use (10), das Ol in sei-
nem unteren Abschnitt speichert;

einen Rahmen (12), der in dem hermetischen
Gehause (10) aufgenommen ist;

einen Kompressions-Mechanismus (20), der
mit einem an dem Rahmen (12) befestigten Zy-
linder (21) sowie einem Kolben (22) versehen
ist, der sich hin- und herbewegt, um ein Kalte-
mittel in dem Zylinder (21) zu komprimieren;
einen Kraftiibertragungs-Mechanismus (30),
der mit einem an dem Rahmen (12) befestigten
Stator (32) und einem Rotor (31) versehen ist,
der so eingerichtet ist, dass er sich im Inneren
des Stators (32) dreht; sowie

eine rotierende Welle (40, 70), die mit einem
hohlen Abschnitt (44, 74), in dem ein Forder-
Element zum Fdrdern des in dem hermetischen
Gehause (10)gespeicherten Ols angeordnetist,
und einer Spiralnut (46, 76) versehen ist, die mit
dem hohlen Abschnitt (44, 74) in Verbindung
steht und an einer AuRenumfangsflache der ro-
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tierenden Welle (40, 70) ausgebildet ist,

wobei das in dem hermetischen Gehause (10)
gespeicherte Ol iiber eine Innenumfangsflache
derrotierenden Welle (40, 70) geférdert wird und
das geforderte Ol die rotierende Welle (40, 70)
schmiert, wahrend es Uber die Spiralnut (46, 76)
nach unten flief3t,

der hohle Abschnitt (44, 74) eine Lange hat, die
sich im Wesentlichen Uber die gesamte Lange
der rotierenden Welle (40, 70) erstreckt, und
sich das Forder-Element im Wesentlichen uber
die gesamte Lange des hohlen Abschnitts (44,
74) erstreckt.

Kompressor nach Anspruch 1, wobei das Forder-
Element eine Befestigungswelle (50) ist, die an dem
Stator (32) oder dem Rahmen (12) befestigt ist und
mit einem Spiralfliigel (51) an ihrer AuBenumfangs-
flache versehen ist, mit dem das in dem hermeti-
schen Gehause (10) gespeicherte Olim Zusammen-
wirken mit einer Innenumfangsflache der rotieren-
den Welle (40) gefoérdert wird, wenn sich die rotie-
rende Welle (40) dreht.

Kompressor nach Anspruch 1, wobei die rotierende
Welle (40, 70) mit einem Leitkanal (45, 75) versehen
ist, der Ol in dem hohlen Abschnitt (44, 74) der ro-
tierenden Welle (40, 70) zu der Spiralnut (46, 76) der
rotierenden Welle (40, 70) leitet.

Kompressor nach Anspruch 2, wobei die Spiralnut
(46) der rotierenden Welle (40) und der Spiralfliigel
(51) der Befestigungswelle (50) in entgegengesetz-
ten Richtungen ausgebildet sind.

Kompressor nach Anspruch 2, wobei die rotierende
Welle (40) aus einem Metallmaterial besteht und die
Befestigungswelle (50) aus einem Kunststoffmate-
rial besteht.

Kompressor nach Anspruch 2, der des Weiteren ein
Fixier-Element (60) zum Fixieren der Befestigungs-
welle (50) an dem Stator (32) oder dem Rahmen (12)
umfasst.

Kompressor nach Anspruch 6, wobei das Fixier-Ele-
ment (60) ein Draht ist, der die Befestigungswelle
(50) durchdringt und so mit der Befestigungswelle
(50) gekoppelt ist.

Kompressor nach Anspruch 7, wobei die Befesti-
gungswelle (50) einen Vorsprung (52) aufweist, der
nach unten vorsteht und mitdem Fixier-Element (60)
gekoppelt wird, wenn er in den hohlen Abschnitt (44)
der rotierenden Welle (40) eingefiihrt wird,

und der Vorsprung (52) der Befestigungswelle (50)
mit einem Durchgangsloch (53) versehen ist, das
das Fixier-Element (60) durchdringt.
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12.

13.

14.

15.

Kompressor nach Anspruch 7, wobei das Fixier-Ele-
ment (60) einen mit der rotierenden Welle (40) ge-
koppelten Kopplungsabschnitt (61), einen mit dem
Stator (32) oder dem Rahmen (12) gekoppelten Ha-
kenabschnitt (65) sowie wenigstens eine Verlange-
rung zum Verbinden des Kopplungsabschnitts (61)
mit dem Hakenabschnitt (65) umfasst,

wobei der Stator (32) oder der Rahmen (12) einen
Halteabschnitt (32a) umfasst, der Koppeln des Ha-
kenabschnitts (65) damit ermdglicht.

Kompressor nach Anspruch 9, wobei die wenigstens
eine Verlangerung eine erste Verlangerung (62), die
sich von dem Kopplungsabschnitt (61) nach oben
erstreckt, eine zweite Verlangerung (63), die sich
von der ersten Verlangerung (62) in einer radialen
Richtung erstreckt, sowie eine dritte Verlangerung
(64) umfasst, die sich von der zweiten Verlangerung
(63) nach oben erstreckt.

Kompressor nach Anspruch 1, wobei das Forder-
Element ein spiralférmiges Element (80) ist, das mit
einer Innenumfangsflache der rotierenden Welle
(70) gekoppelt ist und sich zusammen mit der rotie-
renden Welle (70) dreht, um das in dem hermeti-
schen Gehause (10) gespeicherte Olim Zusammen-
wirken mit der Innenumfangsflache der rotierenden
Welle (70) zu fordern.

Kompressor nach Anspruch 11, der des Weiteren
ein Kappen-Element (100) umfasst, das mit einem
Ende der rotierenden Welle (70) gekoppelt ist, um
das spiralformige Element (80) zu tragen.

Kompressor nach Anspruch 12, wobei das Kappen-
Element (100) mit einer Trageflache (103) zum Tra-
gen des spiralférmigen Elementes (80) versehen ist.

Kompressor nach Anspruch 11, der des Weiteren
eine Befestigungswelle (90) umfasst, die in den hoh-
len Abschnitt (74) der rotierenden Welle (70) einge-
fuhrt ist, um das spiralférmige Element (80) zu tra-
gen.

Kompressor nach Anspruch 14, der des Weiteren
ein Fixier-Element (60) zum Fixieren der Befesti-
gungswelle (90) an dem Stator (32) oder dem Rah-
men (12) umfasst.

Revendications

1.

Compresseur (1) comprenant :

un carter hermétique (10) pour retenir I'huile
dans une partie inférieure de celui-ci ;

un chassis (12) logé dans le carter hermétique
(10);
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un mécanisme de compression (20) muni d’'un
cylindre (21) fixé au cadre (12), et d’'un piston
(22) pour aller et venir afin de comprimer un ré-
frigérant dans le cylindre (21) ;

un mécanisme de transmission de puissance
(30) muni d'un stator (32) fixé au chassis (12)
etd’unrotor (31) adapté pour tourner al'intérieur
du stator (32) ; et

un arbre rotatif (40, 70) muni d’une partie creuse
(44, 74) ayant un élément de soulevement pour
soulever 'huile retenue dans le carter herméti-
que (10) disposé dans celui-ci, et une rainure
en spirale (46, 76) communiquant avec la partie
creuse (44, 74) et formée sur une surface cir-
conférentielle extérieure de l'arbre rotatif (40,
70),

dans lequel I'huile retenue dans le carter her-
métique (10) est soulevée par l'intermédiaire
d’une surface circonférentielle intérieure de I'ar-
bre rotatif (40, 70), et I'huile soulevée lubrifie I'ar-
bre rotatif (40, 70) tout en descendant a travers
la rainure en spirale (46, 76),

dans lequel la partie creuse (44, 74) a une lon-
gueur qui s’étend sensiblement sur toute la lon-
gueur de l'arbre rotatif (40, 70), et I'élément de
soulevement s’étend sensiblement sur toute la
longueur de la partie creuse (44, 74).

Compresseur selon la revendication 1, dans lequel
I'élément de soulévement est un arbre de fixation
(50) fixé a I'un parmi le stator (32) et le chassis (12),
et muni d’une ailette en spirale (51) sur une surface
circonférentielle extérieure de celui-ci pour soulever
I'huile retenue dans le carter hermétique (10) en coo-
pération avec une surface circonférentielle intérieure
de I'arbre rotatif (40) lorsque I'arbre rotatif (40) tour-
ne.

Compresseur selon la revendication 1, dans lequel
I'arbre rotatif (40, 70) est muni d’'un passage de gui-
dage (45, 75) pour guider de I'huile dans la partie
creuse (44, 74) de 'arbre rotatif (40, 70) vers la rai-
nure en spirale (46, 76) de I'arbre rotatif (40, 70).

Compresseur selon la revendication 2, dans lequel
la rainure en spirale (46) de l'arbre rotatif (40) et
I'ailette en spirale (51) de I'arbre de fixation (50) sont
formées dans des directions opposées.

Compresseur selon la revendication 2, dans lequel
I'arbre rotatif (40) estformé d’'un matériau métallique,
et I'arbre de fixation (50) est formé d’'un matériau en
résine synthétique.

Compresseur selon la revendication 2, comprenant
en outre un élément de fixation (60) pour fixer I'arbre
de fixation (50) a I'un parmi le stator (32) et le chassis
(12).
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13.

14.

Compresseur selon la revendication 6, dans lequel
I'élément de fixation (60) est un fil couplé a 'arbre
de fixation (50) en pénétrant dans I'arbre de fixation
(50).

Compresseur selon la revendication 7, dans lequel
I'arbre de fixation (50) comprend une saillie (52) fai-
sant saillie vers le bas pour étre couplée a I'élément
de fixation (60) lorsqu’elle est insérée dans la partie
creuse (44) de I'arbre rotatif (40), dans lequel la
saillie (52) de la tige de fixation (50) est munie d’'un
trou traversant (53) pénétré par I'élément de fixation
(60).

Compresseur selon la revendication 7, dans lequel
I'élément de fixation (60) comprend une partie de
couplage (61) couplée al'arbre rotatif (40), une partie
de crochet (65) couplée a I'un parmi le stator (32) et
le chassis (12), et au moins une extension pour con-
necter la partie de couplage (61) a la partie de cro-
chet (65),

dans lequel I'un parmi le stator (32) et le chassis (12)
comprend une partie d’arrét (32a) permettant a la
partie de crochet (65) d’étre couplée a celle-ci.

Compresseur selon la revendication 9, dans lequel
la au moins une extension comprend une premiére
extension (62) s’étendant vers le haut a partir de la
partie de couplage (61), une deuxieme extension
(63) s’étendant a partir de la premiére extension (62)
dans une direction radiale, et une troisieme exten-
sion (64) s’étendant vers le haut a partir de la deuxie-
me extension (63).

Compresseur selon la revendication 1, dans lequel
I'élément de soulévement est un élément en spirale
(80) couplé a une surface circonférentielle intérieure
de larbre rotatif (70) pour tourner conjointement
avec I'arbre rotatif (70) afin de soulever I'huile rete-
nue dans le carter hermétique (10) en coopération
avec la surface circonférentielle intérieure de I'arbre
rotatif (70).

Compresseur selonlarevendication 11, comprenant
en outre un élément de capot (100) couplé a une
extrémité de I'arbre rotatif (70) pour supporter I'élé-
ment en spirale (80).

Compresseur selon la revendication 12, dans lequel
I’élément de capot (100) est muni d’'une surface de
support (103) pour supporter I'élément en spirale
(80).

Compresseur selonlarevendication 11, comprenant
en outre un arbre de fixation (90) inséré dans la partie
creuse (74)de I'arbre rotatif (70) pour supporter I'élé-
ment en spirale (80).
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15. Compresseur selon larevendication 14, comprenant
en outre un élément de fixation (60) pour fixer I'arbre
de fixation (90) a I'un parmi le stator (32) etle chassis
(12).
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